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(57) ABSTRACT 

An aspheric lens exhibiting varying optical power as a 
function of locating along the longitudinal axis of the 
lens is intended for use in an electrophotographic 
printer of the type having a mirror for providing tilt 
error and scan bow error correction of a laser beam to 
be imaged at a photoconductor surface. 

32 Claims, 6 Drawing Sheets 
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1. 

ASPHERC LENS FOR POLYGON MIRROR TILT 
ERROR CORRECTION AND SCAN BOW 

CORRECTION IN AN ELECTROPHOTOGRAPHC 
PRINTER 

BACKGROUND OF THE INVENTION 

This invention relates to laser electrophotographic 
printers and more specifically relates to an aspheric lens 
for providing improved mirror tilt error correction and 
scan bow correction in such printers. 

Electrophotographic printers are designed to create 
an image by placing a series of picture elements (pels) 
on an image receiving material. For example, an image 
may be created by a light source, such as one or more 
lasers, which reflect from a multi-faceted or polygon 
mirror or galvo scanning mirror for scanning across a 
photoconductor surface in a succession of scan lines. 
The light beam or beams place a series of overlapping 
pels on the photoconductor surface. Each pel is placed 
in a pel area and the light beam is modulated so that 
some pel areas are exposed to light and some are not. 
Whenever a pel containing light strikes the photocon 
ductor surface, the surface is discharged at that pel 
location. In this manner, the photoconductor surface is 
caused to bear a charge pattern of pels which matches 
the object image that is to be reproduced. The printed 
copy is obtained by developing the charge pattern and 
transferring the developed image to print material, usu 
ally paper. 

Electrophotographic printers are well known in the 
art and are described, for instance, in U.S. Pat. No. 
4,544,264 issued to Larry W. Bassetti, dated Oct. 1, 1985 
and U.S. Pat. No. 4,625,222, issued to Larry W. Bassetti 
et al, dated Nov. 25, 1986, both assigned to the assignee 
of the present invention. 
An inherent error associated with multi-faceted scan 

ners is the tilt of the facet surface relative to the rotating 
axis. If the pitch varies from facet to facet a reflecting 
beam will be angularly displaced by twice the tilt angle. 
Uncorrected, the displacement or tilt error is typically 
200 to 300 times that which is considered acceptable in 
electrophotographic printers. 

In the prior art, conventional cylindrical optic sys 
tems have been used to provide partial correction for 
the tilt error. Such conventional optic systems have 
been limited in their ability to maintain a conjugate 
relationship between the facet surface and the photo 
conductor surface for the entire scan. 

Prior systems contain tilt correcting lens. In such 
systems, as the laser beam scans across the photocon 
ductor surface the distance from the polygon mirror in 
the photoconductor surface varies by the inverse cosine 
of the scan angle theta. These prior systems make use of 
either a wrapped toric lens or a long cylindrical lens 
disposed in proximity to the photoconductor surface for 
performing the tilt correction. 
The use of constant optical power cylindrical lenses 

near the image plane for providing tilt correction is 
known. However, multispot laser printers, for example, 
are not amenable to constant optical power lens for 
providing such tilt connection. Using a constant power 
lens, the scan lines will bow, i.e., not be perfectly 
straight or flat. The bow in the scan line can be as much 
as 20 to 40 microns. Moreover, the magnitude and/or 
direction of bow in adjacent scans vary. In a typical 
multispot laser printer the desired spacing between lines 
is 50 microns. Therefore, the scan bow error effect is 
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2 
objectionable in high quality printing. A prior art solu 
tion to correct for tilt error by use of a constant power 
lens, is to bend the lens into an arc. 
When using a toroidal surface lens, the lens is dis 

posed so that the object distance, S, (from the polygon 
mirror to the lens) and the image distance, S', (from the 
lens to the photoconductor surfaces) is divided so that 
1/S --1/S'=1/F, where F is the focal distance of the 
lens. Since the arcuate lens can only approximate the 
ideal surface needed, a compromise is obtained. The 
compromise suffers as the scan angle requirements are 
increased. 
A long straight cylindrical lens makes use of the fact 

that when placed in proximity to the photoconductor 
surface, the above equation is more closely approxi 
mated. However, the long straight cylindrical lens ap 
proach suffers to an even greater extent than the 
wrapped cylindrical lens approach as the scan angle 
requirements are increased. 
The present invention provides a simpler and less 

expensive solution to the problems of tilt error correc 
tion and bowing of the scan lines by use of an aspheric 
plastic molded lens. Once a mold is manufactured, 
lenses for providing tilt correction in multispot printers 
become less expensive and simple to manufacture. 

SUMMARY OF THE INVENTION 

In the present invention, an aspheric lens is described 
which undergoes a change in the radius of curvature in 
a cross-section normal to the longitudinal axis along the 
longitudinal axis of an aspheric lens so that the focal 
length variation achieved along the length or longitudi 
nal axis of the lens solves the above equation, 1/S 
--1/S'-1/F. 
The use of an aspheric lens with varying power in 

relation to the scan of a polygon mirror enables the laser 
spot to be imaged across a photoconductor surface with 
tilt error correction. 

Furthermore, in a multiple spot printhead, the focal 
length is adjusted to slightly differ from an exact solu 
tion of the above equation such that the scan bow error 
is minimized while the tilt error is substantially cor 
rected. 

In a typical laser scanner system in which the laser 
beam impinges the facet at an off axis angle, there is a 
walking of the beam scan point of intersection with the 
central scan axis. The walking effect, although small, 
does, in fact, affect the image distance. The effect on the 
tilt correction performance is capable of being "nulled 
out' by performing an exact raytrace by known meth 
ods and varying the focal length of the aspheric lens as 
needed to correct for tilt error and scan bow error. 
Raytrace modeling of the present aspherical lens con 
cept has shown that with sufficient decimal precision 
accuracy, the lens radius is capable of being selected to 
image the mirror surface and therefore substantially 
perfectly correct any pyramidal tilt errors and scan bow 
errors. 

A principal object of the present invention is there 
fore, the provision of an aspheric lens with varying 
power along its longitudinal axis. 
Another object of the present invention is the provi 

sion of an aspheric lens having varying power along its 
longitudinal axis such that in an electrophotographic 
printer having a scanning mirror and a photoconductor 
surface, the mirror and surface are maintained at conju 
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gate planes to the lens during scanning for correcting 
tilt displacement and scan bow errors. 
A further object of the invention is the provision of 

an aspheric lens, primarily for use in an electrophoto 
graphic printer, for correcting tilt displacement errors. 

Further and still other objects of the invention will 
become more clearly apparent when the following de 
scription is read in conjunction with the accompanying 
drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. i is a schematic representation of a typical elec 
trophotographic printer; 

FIG. 2 is a schematic representation of a laser scan 
ning system for use in an electrophotographic printer; 
FIG. 3A is a schematic plan view of a portion of a 

multiple spot laser electrophotographic printer; 
FIG. 3B is a schematic side elevational representation 

of the portion of the multiple spot laser electrophoto 
graphic printer in FIG. 3A; 
FIG. 4 is a schematic representation of a portion of 

the scanner of a multiple spot laser electrophotographic 
printer, and 
FIG. 5 is an isometric view of a lens designed in 

accordance with the present invention, and 
FIG. 6 is an isometric view of a preferred embodi 

ment of a lens designed in accordance with the present 
invention. 

DETAILED DESCRIPTION 

Referring now to the figures and FIG. 1 in particular, 
there is shown a typical electrophotographic laser 
printer. An electrophotographic drum 10 is driven by 
motor 12 in the direction of arrow 14. Drum 10 carries 
photoconductor material 16 which passes under a 
charge corona generator 18 to charge the photoconduc 
tor material to a suitable voltage. The photoconductor 
material is discharged at exposure station 20 according 
to the image to be reproduced. The image is produced 
by a scanning system 22 consisting of a laser printhead 
which produces modulated laser beams 24. The latent 
image is developed at the developer station 26 and 
transferred by corona generator 28 to image receiving 
material (typically copy paper) traversing the paper 
path 30. The photoconductor material 16 continues to 
cleaning station 32 before continuing for receiving an 
other image. Copy paper may be stored in either bin 34 
or 36 and fed into the paper path 30 to a gate 38, 
through pinch rolls 40 and through transfer station 28 
onto the fusing rolls 42. The finished print is then passed 
to an exit pocket 44 or to a finishing station 46. 
Box 48 represents the control circuit for controlling 

the operation of the printer and may contain one or 
more of any suitable microprocessor. 
The scanning system 22 is shown in more detail in 

FIG. 2 where one or more solid-state laser chips and 
associated optics are housed in assembly 50. A plurality 
of laser beams 24 generated by a plurality of semicon 
ductor lasers pass from assembly 50 to a rotating poly 
gon mirror 54 which has a plurality of facets such as 
facet 56 around its periphery. The laser beams 24 are 
reflected from a single facet at a time in such a manner 
as to scan through an angle 6. As the mirror rotates, 
each facet 56 causes the beams to scan through an angle 
6. After reflecting from the rotating mirror facet, the 
beams are passed through optical assembly 58 to shape 
the beam and to focus it on the photoconductor surface 
16. A beam folding mirror 60 is shown illustrating the 
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4. 
final folding mechanism to direct the laser beams 24 
through aspheric lens 88 and onto the photoconductor 
surface 16. Motor 62 is coupled to drive the rotating 
mirror 54. A start-of-scan mirror 64 is provided to di 
rect the laser beam to a start-of-scan detector 66. 

Multiple spots are produced on the photoconductor 
surface 16 from a plurality of lasers by the reflection of 
the laser beams across a single facet 56 on rotating mir 
ror 54. The quantity of spots in a scan line depends upon 
the quantity of lasers in assembly 50. Multiple laser 
output beams are optically combined to form multiple 
spots. 
While the printer described in conjunction with 

FIGS. 1 and 2 includes a folding mirror 60, it will be 
apparent that the laser beam may be reflected directly 
from rotating mirror 54 through suitable optical assem 
bly 58 and the aspheric lens 88 directly onto the photo 
conductor surface 16. The lens 88 is disposed at a loca 
tion in proximity to photoconductor surface 16 for caus 
ing the surface 16 to be at the conjugate plane to the 
facet 56. FIGS. 3A and 3B illustrate the location of the 
lens 88 in an arrangement which has been simplified by 
elimination of optical assembly 58 and mirror 60 in 
order to facilitate a better understanding of the inven 
tion. 

In order to achieve a solution for the equation: 

the radius of curvature of a long straight cylindrical lens 
must be varied in the scan direction. 

In FIG. 3A, an incoming light beam 24 is reflected 
from a facet 56 of polygon mirror 54 through an angle 
8. As seen in FIG. 3B, which is a side elevational view 
of the arrangement per FIG. 3A, the surface of facet 56 
of mirror 54 includes a pitch or tilt error, that is the 
plane of each facet 56 is tilted relative to the rotational 
axis of the mirror 54. In FIGS. 3A and 3B, S is the 
object distance from the aspheric lens 88 to the scan 
origin at the facet 56, 0 is the scan angle, D is the dis 
tance from the photoconductor surface 16 to the scan 
origin at the facet 56, and S is the image distance from 
the lens 88 to the surface 16. 
The focal length as a function of scan angle, 6, is: 

f=(S6) (S74)/(Sg--S6) 

substituting 

S9-S/cos 8 
and 

results in: 

fo = (S/cos 0) (D/cos 0 - S/cos 0) 0 - (S/cas 8) (Das 9 S/cosa) 

simplification yields: 

fo=(S/cos 0)-S/(D cos 8) 

The above equation is applicable where the variable 
power aspheric lens 88 is the only element in the 
scanned beam path as shown in FIGS. 3A and 3B. Simi 
lar equations are derivable and computer raytrace anal 
ysis is available to determine the focal length when 
additional field lens elements, such as lens 68 and lens 70 
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are present as shown in FIG. 4. In that case, a laser 
source 72 emits multiple laser beams which pass 
through prescan optical assembly 74. The beams 24 
from assembly 74 are reflected by rotating polygon 
mirror 54 facet 56, through lens 68 and lens 70 and 
through lens 88 to the photoconductor surface 16. 

In a typical laser scanner system where the laser beam 
is incident to mirror 54 at an off-axis direction, there is 
a variation of the beam scan intersection (scan origin) 
point with the central scan axis. The effect of the scan 
origin variation can be eliminated by performing a ray 
trace of the lens as needed. 

It has been demonstrated by raytrace modeling that 
the lens radii can be selected to image the polygon 
mirror facet 56 and therefore correct any pyramidal tilt 
error in the scanning system. Furthermore, using ray 
trace analysis it is possible to determine scan bow error 
correction in addition to tilt error correction. The lens 
radii and hence, lens focal length will substantially solve 
the above equations, with minor differences from an 
exact solution resulting from a trade off between tilt 
error correction and scan bow error correction as re 
quired. For instance, scan bow error correction be 
comes a more serious problem when a multiple spot 
scanner is used. 

In one embodiment, lens 88 has been modeled in 
combination with a 34.5 mm radius polygon mirror and 
two post scan, i.e., in the region between the mirror 54 
and lens 88, spherical field lenses with a combined focal 
length of 430 mm. Using an iterative process overse 
lected scan angles for raytrace molding, the optimal 
radius of curvature for the lens 88 was determined to 
one micron accuracy for each of the beam intersection 
points on the lens. The performance of these optimal 
radii is shown in chart 1. 

CHART 
LENS PROCESS 

SCAN INTERSECTION LENS DIR 
ANGLE POINT IN SCAN RADI PLACEMENT 

(DEGREES) DIR (MM) (MM) ERROR (UM) 
12.4 17646 21.408 0.00 
16.6 117.59 20.640 -0.01 
20,8 58.76 20,160 0.00 
25.0 06 20,000 0.00 
29.2 -58.65 20,168 0.01 
33.4 17.53 20,649 0.01 
37.6 - 176.48 21.403 0.00 

The radius of curvature of the lens as a function of scan 
position x along the longitudinal axis of the lens has 
been fitted to a fourth order polynomial: 

where Rc is the central radius, x is the scan direction 
beam/lens intercept point, A is 4.78x10-5 and B is 
-8.66X 10-11 for the example given above. The values 
A and B are determined empirically from raytracing 
methods or by calculating the values in order to solve 
the above equation for the focal length as a function of 
scan angle. 
The performance of a lens using a radius of curvature 

based upon the fourth order polynomial provides dis 
placement errors at the photoconductor surface less 
than one-tenth of a micron. The results of using such a 
lens is shown in chart 2. 
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CHART 2. 
LENS PROCESS 

SCAN INTERSECTION LENS DIR 
ANGLE POINT IN SCAN RADI PLACEMENT 

(DEGREES) DIR (MM) (MM) ERROR (UM) 
2.4 176.46 2.404 -0.08 
16.6 117.59 20.644 0.07 
20,8 58.76 20.164 0.08 
25.0 06 20,000 0.00 
29.2 --58.65 20.64 - 0.09 
33.4 - 17.53 20.644 -0,09 
37.6 - 176.48 21.404 0.04 

FIG. 5 is a isometric representation of an aspherical 
variable power lens comprising the present invention. 
The optical power is in the Y-Z plane as shown. The 
vertex thickness t is constant across the length of the 
lens in the x-axis direction. The bottom surface 90 as 
shown in FIG. 5 is flat. In a preferred embodiment, the 
bottom surface 90' is manufactured with a constant 
radius of curvature as shown in FIG. 6. The radius of 
curvature of the top surface 92 varies at all Y-Z plane 
cross sections. The radius of curvature varies depending 
upon the location along the longitudinal axis or x-axis of 
the lens. At the center of the lens the radius of curvature 
is the smallest and increases monotonically as a function 
of the distance from the lens center in the X-axis direc 
tion. The radius of curvature values are defined by the 
equation: 

where R is the radius of curvature in millimeters, 
R=27.66, R2=0.00009471, R4 = -0.0000000001018, 
1 = 185 and x is the distance from the end of the lens for 
a preferred lens construction. 
The preferred lens has a center radius of curvature 

(R) equal to 27.66 mm and located 185 mm from the 
origin end of the lens (left end in FIG. 5). The bottom 
surface 90 is flat and the vertex thickness is uniform 5 

The focal length of the lens varies along the X-direc 
tion of the lens. For a light source having a wavelength 
of 632.8nm, the theoretical focal length as of function of 
X-axis position is: 

where f is the focal length in millimeters, and for the 
preferred lens described above f = 37.16, f2 
=0.00008072, f(0.0000000001708, 1=185 where x is 
the distance from the origin end of the lens. 

In a preferred embodiment of the lens 88 shown in 
FIG. 6, the radius of curvature of the bottom surface 90' 
is constant at each Y-Z plane cross section. The radius 
of curvature of the top surface 92 varies at each Y-Z 
plane cross section. In the preferred construction, the 
radius of curvature of surface 90' is 50mm. The vertex 
thickness t is constant across the length of the lens 88" in 
the X-axis direction. The contour of the top surface 92 
of lens 88 and the top surface 92 of lens 88" are differ 
ent. However, both contours are determinable from 
raytrace analysis or calculation in order to determine 
the contour of the respective surface required for pro 
viding the necessary optical power at each location 
along the lens for substantially eliminating tilt error and 
scan bow error at each scan angle 6. 
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The lens may be manufactured from optical glass, 
transparent plastic or any other material suitable for the 
manufacture of lens. In the present invention, methyl 
methacrylate, grade 'A' is the preferred material. The 
top and bottom surfaces may be polished so that they 
are optical interfaces through which light may pass and 
be deflected. 

It will be apparent that the present lens may be 
formed from two portions. A first portion having a flat 
surface and either an oppositely disposed flat surface or 
an oppositely disposed surface having a constant radius 
of curvature. The second portion having a flat surface 
and a contour fitting the fourth order polynomial de 
scribed above. The two flat surfaces being joined in 
intimate contact to form the lens. 
Having described and illustrated a preferred embodi 

ment of an aspheric variable power lens, primarily for 
use in an electrophotographic printer, it will be appar 
ent to those skilled in the art that modifications and 
variations are possible without deviating from the scope 
of the invention, which shall be limited solely by claims 
appended hereto. 
Having thus described the invention, what is claimed 

as new and desired to be secured by Letters Patent is as 
follows: 

1. A tilt and scan bow error correction system for an 
electrophotographic printer of the type using a mirror 
to provide beam scanning across a photoconductor 
surface comprising: 
an aspheric lens disposed in the path between said 

mirror and said photoconductor surface so that 
said surface is at the conjugate plane to said mirror, 
said lens having a focal length as a function of scan 
angle, 6, substantially according to the equation 

where S is the object distance from said lens the scan 
origin at said mirror and D is the distance from said 
photoconductor surface to the scan origin at said mir 
Ot. 

2. A tilt and scan bow error correction system is set 
forth in claim 1, wherein said lens has a radius of curva 
ture along a first surface that varies in each cross-sec 
tion in a plane normal to the longitudinal axis of said 
lens as a function of the location along said first surface 
in the direction of the longitudinal axis. 

3. A tilt and scan bow error correction system as set 
forth in claim 2, wherein an oppositely disposed second 
surface of said lens has a constant radius of curvature 
for each cross section in a plane normal to the longitudi 
nal axis. 

4. A tilt and scan bow error correction system as set 
forth in claim 3, wherein the vertex thickness of said 
lens is constant. 

5. A tilt and scan bow error correction system as set 
forth in claim 2, wherein an oppositely disposed second 
surface of said lens has a flat surface. 

6. A tilt and scan bow error correction system as set 
forth in claim 5, where the vertex thickness of said lens 
is constant. 

7. A tilt and scan bow error correction system as set 
forth in claim 2, wherein the radius of curvature along 
said first surface varies as a function of distance, x, along 
the longitudinal axis from one end of said lens substan 
tially according to the equation 
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where R is the radius of curvature at the center of the 
lens, 1 is the distance from the end of the lens to the 
center of the lens, R2 and R' are constants. 

8. A tilt and scan bow error correction system as set 
forth in claim 4, said lens being molded plastic material. 

9. A tilt and scan bow error correction system as set 
forth in claim 8, said plastic material being methyl meth 
acrylate. 

10. A tilt and scan bow error correction system as set 
forth in claim 1, further comprising a field optical as 
sembly disposed in the path between said mirror and 
said lens. 

11. A multiple spot laser electrophotographic printer 
for projecting an object image onto a photoconductor 
surface including lens means for transmitting a light 
beam responsive to an object image, prescan optical 
system for projecting the light beam onto a mirror 
means whereat the beam is reflected to the photocon 
ductor surface comprising: 

an aspheric lens disposed in the path between said 
mirror and said photoconductor surface, said lens 
having a focal length as a function of scan angle, 6, 
substantially according the equation: 

fa=(S/cose)-S/(Dcose) 

where S is the object distance from said lens to the scan 
origin at said mirror and D is the distance from said 
photoconductor surface to the scan origin at said mir 
Ot. 

12. A multiple spot laser electrophotographic printer 
as set forth in claim 11, wherein said lens has a radius of 
curvature along a first surface that varies in each cross 
section normal to the longitudinal axis of said lens as a 
function of the location along said first surface in the 
direction of the longitudinal axis. 

13. A multiple spot laser electrophotographic printer 
as set forth in claim 12, wherein an oppositely disposed 
second surface of said lens has a constant radius of cur 
vature at each cross section in a plane normal to the 
longitudinal axis. 

14. A multiple spot laser electrophotographic printer 
as set forth in claim 13, wherein the vertex thickness of 
said lens is constant. 

15. A multiple spot laser electrophotographic printer 
as set forth in claim 12, wherein an oppositely dispose 
second surface of said lens has a flat surface. 

16. A multiple spot laser electrophotographic printer 
as set forth in claim 15, wherein the vertex thickness of 
said lens is constant. 

17. A multiple spot laser electrophotographic printer 
as set forth in claim 12, wherein the radius of curvature 
along said first surface varies as a function of distance, x, 
along the longitudinal axis from one end of said lens 
substantially according the equation: 

when R is the radius of curvature at the center of the 
lens, 1 is the distance from the end of the lens to the 
center of the lens, and R2 and R4 constants. 

18. An aspheric variable power lens comprising: 
a first surface having a radius of curvature at each 

cross section in a plane normal to the longitudinal 
axis of the lens that varies as a function of the loca 
tion along said first surface in the direction of lon 
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tion: 

where R is the radius of curvature at the center of the 
lens, 1 is the distance from the end of the lens to the 
center of the lens, and R2 and R4 are constants, and 

a second surface disposed opposite the said first sur 
face, the vertex thickness of the lens between said 
first and second surface being constant, said second 
surface having a constant radius of curvature at 
each cross-section in a plane normal to the longitu 
dinal axis of the lens. 

19. A lens as set forth in claim 18, wherein said sec 
ond surface is flat. 

20. A lens as set forth in claim 18, said lens being 
molded from plastic material. 

21. A lens as set forth in claim 20, said plastic material 
being methyl methacrylate. 

22. A lens as set forth in claim 18, said lens comprising 
two portions, a first portion containing said first surface 
and an oppositely disposed third surface, and a second 
portion containing said second surface and an oppo 
sitely disposed fourth surface, said third surface and said 
forth surface being configured for being joined in inti 
nate COtact. 

23. An electrophotographic printer comprising: drive 
means, 
movable carrier means driven by said drive means; 
photoconductor material mounted on said movable 

carrier means for cyclic movement through elec 
trophotographic process stations; 

charge corona means located at a first station for 
placing a relatively uniform electrostatic charge on 
the surface of said photoconductor material; 

scanning means for providing at least one optical 
beam commensurate with an image to be produced; 

exposure means located at a second station for selec 
tively discharging the charged photoconductor 
material responsive to said at least one optical beam 
to cause the formation of a latent image on said 
photoconductor material; 
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10 
developer means located at a third station for devel 
oping said latent image to produce a developed 
image; 

image receiving material; 
transfer means located at a fourth station for transfer 

ring said developed image from said photoconduc 
tor material to said image receiving material; 

storage means for holding a supply of image receiv 
ing material; 

a finishing station; 
paper forwarding means for serially moving image 

receiving material from said storage means through 
said transfer station to said finishing station, and 

control means for controlling said drive means, said 
charge corona means, said exposure means, said 
developer means and said transfer means. 

24. An electrophotographic printer as set forth in 
claim 23, wherein said scanning means comprises at 
least one laser means. 

25. An electrophotographic printer as set forth in 
claim 24, wherein said laser means comprises a solid 
state laser chip. 

26. An electrophotographic printer as set forth in 
claim 24, wherein scanning means comprises an 
aspheric lens. 

27. An electrophotographic printer as set forth in 
claim 26, wherein said aspheric lens has a radius curva 
ture along a first surface that varies in each cross-sec 
tion in a plane normal to the longitudinal axis of said 
lens as a function of the location along said first surface 
in the direction of the longitudinal axis. 

28. An electrophotographic printer as set forth in 
claim 27, wherein an oppositely disposed second surface 
of said lens has a constant radius of curvature for each 
cross section in a plane normal to the longitudinal axis. 

29. An electrophotographic printer as set forth in 
claim 28, wherein the vertex thickness of said lens is 
COnStant. 

30. An electrophotographic printer as set forth in 
claim 29, wherein said lens is molded plastic material. 

31. An electrophotographic printer as set forth in 
claim 30, wherein said plastic material is methyl meth 
acrylate. 

32. An electrophotographic printer as set forth in 
claim 23, wherein said scanning means comprises an 
aspheric lens. 


